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A rise and fall in AST and ALT level in nonspecific reactive hepatitis

Tai Sung Kim, M.D., Tae Hyung Hur, M.D., Sun Jeong Lim, M.D., Joong Hyun Bin, M.D.
Seung Hoon Hahn, M.D., So Young Kim, M.D., Hyun Hee Kim, M.D. and Wonbae Lee, M.D.

Department of Pediatrics, College of Medicine, The Catholic University of Korea, Pucheon, Korea

Purpose : The study was performed to assess the distribution of the diseases associated with nonspecific reactive hepatitis
(NRH) for the past 10 years and to evaluate the change in the level of AST and ALT, and the difference by several variable

factors.

Methods : From January 1997 to December 2006, 646 patients had elevated liver enzymes among 22,763 patients
admitted to the Holy Family Hospital. We analyzed the difference in the age distribution, the period of elevated levels of AST
and ALT, the resolution period, the peak value, the daily resolution value of AST and ALT, the sexual differences and the
difference in several disease entities. One hundred and ninety-seven patients not confirmed as NRH or lost during follow-up

were excluded.

Results : The prevalence rate of NRH was 2.84%. When compared to AST, ALT showed longer period of morbidity and
resolution and the peak value was also higher in ALT. The male and female ratio showed significant value of 1.63:1. The
morbid and resolution periods of AST and ALT between males and females were longer periods in males. The most prevalent
disease entities were respiratory and gastrointestinal infections. Between the respiratory and the gastrointestinal diseases, the
highest level of AST and ALT was observed in the respiratory disease.

Conclusion : NRH is a common disease that occurs in 2.84% of the admitted pediatric patients. However, the patho-
genesis and the progress of the disease have not been well known due to the lack of generalized information. Further
research is necessary in the future. (Korean J Pediatr 2008;51:396-400)
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A, B, C, D, E 283l G 79 vbolg]z o] 11d& d o]
= Hpolg 2oll= wExZ AgiA AEbLo] ] 2 (cytomegalovirus,
CMYV), Epstein-Barr H}o]#2 (Epstein-Barr virus, EBV),
EX, JIAWAAg ol FR ofdmulo] ] A Ahtulo]
22, parvovirus B 19, arbovirus 5°] SI=E

H]E-0] ¥H-8-A] 7+ (nonspecific reactive hepatitis, NRH)<

b 9] o] e oAU e & 5 flE Al 93] 2hA
dojub= HY A NkEo® ?Hk’:}”’” 3k AR dAA
Ede] gl Blo] 5ol 9] ww Ao, 9143 AE o, 7t
A A 53 FutE o] I3 A E(Kupffer cells)d =2, 9=
HEgo] ke A AL dF AlEY B A& Al 7HA
5449 2484 Ws7k NRHolA vehdoy ©,

AAHES] AL ©JhH AolE dldo R g NRHO| ol =
el A7k wg Ak AAES F7 1093 NRHSF A
TEE 4o B¥E dolrux B AFE 9tk fEo]
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1. 00 &

195 2006 129744 7HEgustal 471 oAl
0‘%6}04 A5 W oAl 32} 227639 5 ASTOF ALT
¥ A= 646T o). AWbA o2 A 7lEd A
& 7+ ulo] 8 A(hepatitis A virus, HAV), BE 79 nlo]gx
(hepatitis B virus, HBV), C&8 749 #n}o] 2] 2 (hepatitis
virus, HCV), CMV, EBV, ©=3E79] ulolg] 24 #2127}
/golaL, 3hxte] QdE At Al wep 4y, ArhE g 1
9 X8 ZLold YT T AQdste] 54 o] WA &
ez AFeqan” FHo] Asjslrt o] AU 9= Al
93t 6469 F 197 0] A E AL Y] 449 o] HF o
Aol FHQlom o] F WAk 2784, oA 1719(EY )
1.63:1)01aL ot ol 25+0.14101tH(Table 1).
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Aot AT g A ] st Hale A AsE)
A 7](Modular DPE, Roche, Swiss)Z $A39E ZE 4
St Al 4 FY ASTS ALTE S48t A 4% o
Fulth dsS Bl A9 3dvith S nusigor HY o
= A g G2 A Fof 18], o]Fedl= g Gl 134 AAdsiE
| 7h2] ZA A TE AAHEL 0] 8] 7Hmorbid period)’, ‘¥ &7]
ZHresolution period)’, ‘15X (best elevated value), ‘Y%

3] E5 X (daily resolution value)'E Uthad Zo] w3t
ASTS} ALT FX(874A]; 40U/L °lshe] dsS Bl AdS

Zyzh AlZto. R o] Ao R 3Bd w7tz 7|HE ‘o] 7Y,
Hu S B AEE AlFez Aoz & wrtx] 7|3
< 3| 5717F, ASTS ALT 319 Hi 4]0 A Xé*ol st =
S w £ A HIFR, HAFAE S5V dFE U
e A I 5FAE Hakh

3.E A

ASTS®F ALT 3 Ztzhe] o]8h71zh 3 &5 7|7k a3, o
F 3] EFA = paired t-test® WS R o Ay Aglo] u}
£ W3 unpaired t-test® BT A GAIFIE o] ]
e FrelHA S STk BE HAMA Pakel 0.05 v As
EAROR gn] e AOR FE 3L

A rise and fall in AST and ALT level in nonspecific reactive hepatitis

1. NRH 0| i Hiz

1997 2006704 Zobdadat HA 1Y Skt

22763013 ©] & ASTS ALT 27} &5¥ &A= 646
ola thie] ¥ NRH #A4E 4498 o= FH&o] 2.0% At
(Table 1). AA 44 ﬂx}oﬂxﬁ 14 43259 (AA QY Bx =

19.0%), 24 2367m<104<y)°l 3 NRHlA 14 1898 (NRH
32 F 42.1%), 24 110U4<245/>°1Mﬂ e 14 4.37%,
241 4.65% Atk 1419k 241914 NRH 3 &2 th2 oo H
el I‘L)\)\—E]'(Flg. 1)(P=0.000).

2. ASTQ ALT $X[2Q| 0[&t7|2t, 31572, 2 TFA],

olct 5|=24x%| Hlm

ALT7} ASTHT} o872k} 3] &7]|7ke] A 3(P=0.000

0.000) HZLFAE E=JITHP=0.000). €F 3]EFx= AST7F

Tabel 1. Annual Differences of Nonspecific Reactive Hepatitis

Year Total patients” NRH (%) Boys Girls Mean age

1997 1,950 20 (1.0)" 14 6 3.7%£0.8
1998 1,979 14 (0.7) 9 5 41*1.0
1999 1,974 47 (2.4) 28 19 28+04
2000 1,742 45 (2.6) 29 16 25+04
2001 2,043 34 (1.7) 18 16 23%05
2002 2,526 47 (1.9) 33 14 25+04
2003 2,687 57 (2.1) 40 17 25+04
2004 2,794 68 (2.4) 41 27 22%0.3
2005 2,535 83 (3.3) 49 34 19+0.2
2006 2,533 34 (1.3) 17 17 24+04
Total 22,763 449 (2.0) 278 171 25%0.1
“Numbers of admitted patients in pediatrics
796 : NRH X 100/Numbers"
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Fig. 1. Percentage by age of nonspecific reactive hepatitis (NRH)
and total patients in admitted patients in pediatrics.
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Table 2. Comparison of Aspartate Aminotransferase and Ala-
nine Aminotransferase

Table 4. Diseases Combined with Nonspecific Reactive Hepa-
titis

AST ALT P Disease Number (%)
Morbid period (day) 91+04 11.1+05  0.000" Respiratory infection” 127 (28.3)
Resolution period (day) 78+0.4 95+04  0.000" Gastroenteritis 97 (21.6)
Best elevated value (IU/L) 2126+141  247.8%+151 0.000" Urinary tract infection 36 ( 8.0)
Daily resolution value 35.0%2.3 302+t16  0.006" Meningitis 11 ( 2.4)
P Sepsis 8 (1.8
P<0.05 Measles 6 (1.3
Exanthem subitum 6 (1.3
Table 3. Comparison of Aspartate Aminotransferase, Alanine Mycoplasma pneumonia 51D
Aminotransferase Parameters of Boys and Girls Herpangina 4 (09
. Otitis media 3007
Boys Girls r Pharyngoconjunctival fever 3007
AST morbid period (day) 9.9+0.6 80+05 0.013 Cervical lymphadenitis 3007
AST resolution period (day) 84+0.5 69+04 0.016" Idiopathic thrombocytopenic purpura 3007
AST best elevated value (IU/L) 224.6+185 193.0-21.6 0.266 Inguinal hernia 3 (0.7
AST daily resolution value 358131 336*£3.0 0638 Scarlet fever 2 (04)
ALT morbid period (day) 11.8+0.7 99+0.6 0.026" Asthma 2 (04)
ALT resolution period (day) 10.1+0.6 85+0.5 0.042° Mesenteric lymphadenitis 2 (04)
ALT best elevated value (IU/L) 267.3+21.2 216.2+19.7 0.078 Osteomyelitis 1 (02
ALT daily resolution value 319*t22 274%*21 0134 Chronic sinusitis 1(0.2)
B Intussusception 1(0.2)
P<0.05 Hand foot mouth disease 1002
Chicken pox 1(0.2)
ALTXEtE ZITHP=0.006)(Table 2). Others 193 (27.4)
Total 449

3. g0l mWE ol

AA A B T A 124747 (54.8%), 1A+ 10,2898 (45.2
%)ol 3 NRH #A} 4499 & @b 2781, o=k 17191 3,
U Hl= 16312 T % AolE YERNATHP=0.003). AST S}
ALT 3] o]|87|7t2} 3| 57|17kl A P27t ojzfuch A sk
TH(P=0.013, 0.016, 0.026, 0.042) (Table 3).

4. o mg #o|

NRHol A3 = sitel 23S AHuy #droz 913
WAl FHEE 245 FS ¢ AW HAL g 5HE A
B5E A &2 A97F 27.4%, EE7] el 28.3%, ¢4l
21.6%, LE23Fo] 8% oz BAHJTHTable 4). o] & 7H4
B2 NEE Bl 557 1y A4S BAS AT ASTS
ALTE o|g717k3} 3B 7ol F 2g 2+ Aol7} et
ASTSF ALTS Hugxet 49 3 EFXA 557 Hdol

1B E Y FAc(Table 5).

NRHE dx1891 7+ AA o] &4ko] glo] 1t o]9]e] Hslof <]
gk oAb kel 4o d Aofsta glovt AAdS do|d
A e 288 F de F dkelelz, CMV, EBY, 9XE
2, 8 1z WAy whole s T2 NRHE| ¥l Sol¢f 3
=], ZE} ulole]An} respiratory syncytial HFO]# 2 (respi-

“pneumonia, bronchitis, bronchiolitis, etc.

Table 5. Comparison of Respiratory Infection and Gastroen-
teritis

Respiratory ~ Gastro- P
infection enteritis
AST morbid period (day) 9.0+07 75+07 014
AST resolution period (day) 77406 68+0.7 032

AST peak elevated value (IU/L) 264.8+33.0 1229+17.4 0.000°

AST daily resolution value 40.8+145 21720 0.000"
ALT morbid period (day) 10.8+0.8 92%09 0206
ALT resolution period (day) 9.1+0.7 81108 0342

ALT peak elevated value (TU/L) 290.7+31.6 1655+266 0.004"

ALT daily resolution value 33.1%29 21.6%2.0 0,003

"P<0.05

ratory syncytial virus, RSV)E 19S& do7]& Aoz
A 9Ed oldl A3 NRHe H

=4 o fo} 2AHAIR FdetEolo & Flo|u} o7 o]
A7t AHEAUA &

Jds BqAE B W 119 AAbshE A4 S §lo] g A
Abell Al aminotransferase®] &< Hole A9& A5 & -
ATk oA A9 dnkd oz AlgT 4 gl vlolel 2~ EAAF A
AFE Al8EHA HTh o] HAFECA Bo] A7le] §la A T
o]t} aminotransferase 53|17} W& 15 B o= Fukd
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A% A5 AEe uef HAS A5 ok =g A Foll oz ae4 At Kim”dl oJstdl vl 4099 NRH
A s s A3 & A ZHAlA aminotransferase 4 Slo} F S RE2E H97F 20%, 2279 10%, 371= 7Y
A Aol 48] A Aol adHE diE o] HANSHE 10% %o olejol 91743 74, FEHE 59 ddo] ATt 3}
A% JATE F-E2] 49 aminotransferase X+ W2 3 Grh 2 AFfoME YdS & & A A7F 274%E EA
S B o3 E Fusttt ol A9-55 NRHO HFo o} gld Al F 5] Aol MY Bta gAY, 82
T FHtEE A3 9IS e AAES BA5 A F g solar st Alet, ulolgl 2~ o] A
dukd o2 NRHO 7142 2 &#x#] 2=H Polakos % o QUth 7 AFdAME &7 FAH 98 el
Yo ot 2a] &2 7HA E(apoptotic hepatocyte), Y & E35k Aol AREL A AF AF F MY Bdd TF
o] CD8 T-cell ¥ FHAE7} AZHF-9ol eI HA Zo A 7] e G HRAS v B Ay 557 ol 18T
vlolgi~rt WA G o2 Kol EEA(collateral Hoh ASTOF ALTO Hagx ek A9 sl5F2o4] 2A vE
damage)el 9J3F Aoz melt} it Wt} o= NRH7F €Qlel wet Bart v 4 vk As @
Tul9]e] AtolA NRHE AEe wh& zpo|7t uhes Wx uEe NRHE 7+ dgke] gk nj5old dFuk-g&o= 7<)
£ 120t} Steigmann 5701 olatd o] Aol A Pie] ol Agoitt dF39-Eo A= e F des vt
glom Jdab= 40-704 o] A= 30-60410] o] uEbdT) sk9le Jeon $17¢ nlelglzrt &R AUE 2 F 19.4%004)
w ZokE gido® g f-Evtete] F Ao A R L] Xfol 71559 oS WAt sl o] T RSVZE 50% R A&
ek Qo] fiAe . el B dATtelAE 9 wvk 1631 Tz} npo]g vt 1 vhg o2 gt 3ot thE Hale] 9
2 dpel A o ol vebyth g WAl A oA ASTS} A RSVl 93 A7#AAYgo R AdFs gy Nas we 3xt
ALT SA¢] o877k 3&7)zko] v Ar} # A72 2d o] 49%7} 7% oldg meltin shdtH?. AwkH o ® NRH
Zof Ao A= A7t A& BlE] NRHel o 3ol &2 oA 71 ofshrh I S EetA e AoE 4EA
Aoz Koy olof gt ¥ B A7t dasit) sAlth Aot Agt 357 493 JAEFFA BA Al w4 Bdel
ol oAl NRH W=7 =3ked 53] 1-244 J5H By o]AL YdHom ourt gtk Bzl Yo B
A3 Hol WA NRH #219] 66.6% (14 42.1%, 241 24.5%) AT 7Ur NRHE Zt7he] 7Hdol| diek ni5o] 4 wkgo= A7}
7} o] wo] o]t BhH AobAdnt 19l Bl A 1-24 Hol ddqtel] wel #xe] WS HEIL tE JlsAdo] o
A= 29.4%(14 19.0%, 24 10.4%)$iTh NRHOl A8 w= NRHOHHJ- S F4ol UERE 5 drka AztEh A A
THbE A3 F 124 23 3571 #3H283%) 7 91T Pz T A ANE FE Arh o W AUt
(216 %)l B2 HFE AR k= o] NRHY FH&o] th& Ao R NRHSF 1715 Alstel we 4 74 g &
Aol w3 1241 =A Y= A #d-e] = A Erh o ge a9 2aska sl
durA o2 FAd HAE EAdel 93] ASTSF ALT FXI7} %4 AZAoRE 2 ATE FalA AU 2 Lol ddA=
S8 Hal olH FA AR £S5 doyE gede oy v} NRHE| &4 1 E‘/} aminotransferase W37} vho] A u}
A7F Y. FA gl E ALT $A9) %o AST 44 g Aol7h A& & & AT THY B ATE 9 W)
o) Aprc o ZA depdol wid gmead 7k &Y ek Ao HgEo] lorng o B2 W A7t e
echovirus® 12 4", A AsolE? AST F219] 4 3, A9l Zwofe] o] Huk ohjel NRHO 24 WlEu}
Fol o FegAt, whg 7+ 235 g HH o)=Y AST aminotransferase M3t JFS F& 2 QAES 2= AL

b ALT $79] 4+e 2A 4. B dAFdA= ALT7H 2o A7 Ao AlmEh
ASTOl H3] o =2 FA7HK] 2L23 3| EH=dX A7te] ¢
Aes 2475 Jehgsy o 34 1oAY n ot (=) of
2okeh wule] A E? AST9 ALTS A Hixe 7

o] 272+3123 379+698% B AT Aol H|LaEkit) Hlo S H: T 1097 vl5e] vh-ed AR A4 b
Eo] FAEAE A o] ATE AR v A5 FE = Fgke] B¥ 8la ASTSF ALT 419 w3l iz o
oA gd Fol] 7k V)5l B R EoleE A4t Wol thE 2] W0 93 AJols Lolraxl o] AtE AlFFL)
ATEF zolrt J& AR J|HEgoy AR FAZHOR Hh 8019973 1958 2006\ 12¥€7kA A7 AA 4
fol8kA ekoket 18y Kim”& ALT«] ek 352 i 8 A5 Y& 22,7638 Foll 1 FAVF FeE A= 6467 ]
Mol Ao} shc) w2 3|58 Holx Ao 1¥x ¢ t} o] FolA NRH AHodl s dAY 4 ##=XA
< A7 e Jlew wop NRHoﬂ A Ee wurE g R 19795 A7 449 tF o= NRHO| ol 24
Aol zpolo] Wigh ArF o oz Wtk %, ASTSF ALT X9 ©]137]7h 8877 Hugx], dF 3
NRHE 7tejgmdsl o3ads dA4F5E 2 o] 9l E4] v, gl w2 xfo] B Ao wpE 2ol & B,
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Z 3t: NRHO| #3&2 2.84% Atk ASTel H]3] ALT®] ]
37173} Bzl A3, HRGFAE =4 gtk ¥l w
163112 o8 Apol& YEhilth ASTSF ALT 53] ©]&7]
3} 571N FAprE ojabwet 2A) vebyith e 5
7 At sl 7P Be MRS Btk 557 %‘Oé
AgAAE BHAYS W 357 el g
ALT®] #1 17} =okth

Z E: NRHT obislsbate] 2.84%00M et
grorh, eyt ofol High dubz]l 914 b odojolA A
$ho] 7)ot A3k & deA A vk FF o] el o
g w2 A7k glojof shTh

=3 A

olnulA o] o)Al o] =] }_6
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